Unique regulation of expression of human aromatase in the placenta.
The expression of human placental aromatase is transcriptionally regulated through the promoter region of exon 1a (I.1) of the gene. We examined the transcriptional regulation by using human choriocarcinoma-derived JEG-3 cells which also express aromatase mRNA transcribed under the control of the placenta-specific promoter of the exon 1a. Aromatase in the cells was induced by forskolin (cAMP) and phorbol ester (TPA) in both levels of the activity and the mRNA. However, any elements responsible for the cAMP-responsiveness have not yet identified. To identify and characterize the specific elements, CAT assay of the placenta-specific promoter was performed. We reconstructed an 11.5 kb gene structure consisting of exons 1a (I.1), 1b (I.4), 1c (I.3), and 1d (PII) and their proximal promoter regions to mimic the native structure of human aromatase gene and performed a promoter assay by the transient expression of a CAT reporter carrying the mini-gene structure. The construct was transcribed from exon 1a in JEG-3 cells and exon 1b in HepG2 cells to produce tissue-specific mRNAs from the exons 1-CAT hybrid gene, indicating that the mini-gene structure contained promoter regions essential for the tissue-specific expression. However, unexpectedly exons 1-CAT hybrid mRNA in JEG-3 cells was not induced by forskolin. Then, we prepared JEG-3 cells transformed by incorporation of the exons 1-CAT hybrid gene into the chromosomal DNA. The cells stably expressed the hybrid reporter gene which was transcribed from exon 1a and induced by forskolin and TPA. These results suggest that enhancers on the promoter regions of exons 1b, 1c, and 1d might interact with a transcriptional machinery of exon 1a in the induction by forskolin and TPA. Finally, a beta-galactosidase gene connected with the 11.5 kb gene structure was introduced into mouse eggs to produce transgenic mice. The hybrid gene was transcribed from exon 1c in the gonadal tissues of all lines of the transgenic mice in accordance with the tissue-specificity of human aromatase gene, whereas it was not transcribed from exon 1a, but from exons 1b and 1c in the all placentae. The results suggest that the mouse placenta might lack in the transcriptional elements or factors essential for the placenta-specific expression of human aromatase gene.